Purpose: Transglutaminase 2 (TGase 2) is expressed by tumor necrosis factor-α in various carcinoma. The role of TGase 2 expression in salivary gland tumors is not clear yet. Established slaivary gland tumor (SGT)cell line has been used to study the pathogenesis of salivary gland adenocarcinoma on a cellular level in vitro. The pupose of this study were to examine mRNA expression of TGase 2 in SGT cell line compared to other tumor cell lines, and to apply these results to the pathogenesis of salivary gland tumor. Materials and Methods: After SGT, SCC-15, HN 4, and HeLa tumor cell lines were cultured under preconfl uency, and 3 days after postconfl uency, the cells were harvested for total RNA extraction and cDNA preparation. Result: Reverse transcription polymerase chain reaction for semiquantitative mRNA analysis was done. TGase 2 mRNA expression was not induced by confl uency in all the cell lines. TGase 2 mRNA expression was variable but markedly enhanced in SGT cell line. Conclusion: mRNA expression of TGase 2 should play an important role in the pathogenesis of SGT cell line originated from ductal cell.
Introduction
Transglutaminase 2 (TGase 2) in cytosolic and nuclear area is assoacitated with apoptosis, GTP binding protein, and cell marix interaction 1, 2) . The role of TGase 2 is controversial about involvement in the pathogenesis of cancer, and the function of TGase 2 in salivary gland tumors is not clear yet. Slaivary gland tumor (SGT) cell line from human submandibular gland adenocarcinoma has been studied to get considerable characteristic molecular studies of cancer on a cellular level in vitro 3) . It was reported that the highest TGase 2 enzyme activity of SGT cell line compared to other The puposes of this study were to examine mRNA expression of TGase 2 in SGT cell line, and to apply these results to the pathogenesis of salivary gland tumor.
Materials and Methods

Culture Conditions of Tumor Cell Line
SGT, SCC-15, HN4, and HeLa cell line were cultured under Dulbecco's modified Eagle's medium (DMEM, Hyclone, Rockville, MD, USA) 10% FBS containing penicillin at 37 o C in a 5% CO 2 incubator. In 70~80% confluency, the cells were treated with 0.05% trypsin and EDTA (Clonetics, Rockville, MD, USA) in calcium and magnesium free PBS (pH 7.3). Subculture was made on 4 or 5 day intervals.
Morphologic Observation
After SGT, SCC-15, HN 4, and HeLa tumor cell line were cultured under preconfl uency, and 3 days after postconfluency, these cells were examined with Inverted microscope.
Total RNA Extraction from SGT, SCC-15, HN 4, and HeLa Cell Lines for Reverse TranscriptionPolymerase Chain Reaction
Tumor cell lines grew 70~80% in the 100 mm culture dish (GibcoBRL, Rockville, MD, USA), the culture media were removed and washed with pH
PBS (GibcoBRL).
The Guanidinium thiocyanate method was used to isolate total RNA. Guanidinium thiocyanate solution (4 M guanidinium thiocyanate, 1%-mercatpethanol, 0.1 M Tris-Cl pH7.5). The final dried RNA was solubilized in diethyl pyrocarbonate-treated (DEPC) water. The A 260/280 ratio of purifi ed RNA was measured over 1.8 by spectrophotometer. The quality of RNA has been confirmed by electrophoresis on 1% agarose gel containing ethium bromide (120 V, 2~3 hours).
Reverse Transcription-Polymerase Chain Reaction for cDNA
The reverse transcription reaction of the RNA was performed 2 hours at 42 o C using avian o C with 32 P-dCTP labeling using PCR machine. The TGase 2 (antisense: CTCGTGGAGCCAGTTATCAACAGCTAC and sense: TCTCGAAGTTCACCACCAGCTTGTG) primers was used and normal human β-actin (822bp) as a control group was amplified as the aboving method. The PCR product was separated using 2% agarose gel and dried in the gel dryer, which was developed and was then measured with the semi-quantitative method using a densitometer in triplicate and was compared to each other after each mRNA level divided by normal human β-actin mRNA levels. 
mRNA Measurement of TGase 2 in SGT, SCC-15, HN 4, and HeLa Cell Lines
SGT showed the highest mRNA expression of TGase 2 (Fig. 1) . SGT showed 6~8 folds elevation of TGase 2 than other cell lines, while HN 4 showed less mRNA expression of TGase 2 than that of SCC-15 and HeLa (Fig. 2) . Under postconfl uency all cell lines showed less mRNA expression of TGase 2 than that under preconfl uency (Fig. 2) .
Discussion
TGase 2 is a 77 kD enzyme expressed in several tissues, but the role of TGase 2 in cancer biology has not been established and controversial. Intracellular TGase have been demonstrated by immunohistochemistry in many tissues 4) . TGase 2 is proposed to be involved in the apoptotic body formation during the cell death process 5) . A direct relationship between TGase activity and detergent insoluble apoptotic body formation has been reported in human cancer cell lines 6) . Although there was no interesting change in all the tumor cell lines after post-confluence, all the cell lines showed decreased TGase 2 expression under postconfluency. This suggested that tumor cell lines would progress to the cellular apoptosis in molecular level. Physiological role of TGase 2 expression is not clear yet in slaivary gland carcinoma. Although all the tumor cell lines expressed variable amounts of TGase 2, this up-regulation of TGase 2 expression in SGT cell line suggested that TGase 2 should regulate tumor growth and metastasis. It was presented that TGase 2 expression contributed to the deranged adhesive properties of the bladder carcinoma cells and a influence the course of invasion 7) . It was thought that TGase 2 expression is a prerequisite for invasion. In vitro experimental findings have suggested that TGase 2 activity can promote the stable attachment of tumor cells to fi broectin 8) . The transfection and overexpression of TGase 2 in mammalian cells deficient in TGase 2 provides direct evidence that TGase 2 expression can modify cellular adhesion 9) . TGase 2 showed a range of biochemical activities that potentially may influence the development of cancer 10) . An inverse relationship between TGase 2 activity and metastatic potential as been reported [11] [12] [13] [14] [15] . It was thought that TGase 2 expression influences the tendency of the primary tumour to metastasize. TGase negative tumor cells might escape to the blood stream, and these cells might exhibit a higher tendency to metastasize 8) . Metastatic potential reported in B16 melanoma cells 13) , and relatively low expressed TGase 2 activity mRNA amount in HeLa cell line, suggesting that TGase 2 might regulate metastatic potentiality. From this theory SGT cell line with the highest TGase 2 expresion might have tendency of invasive ability more than metastasized ability. But it is diffi cult to predict the net effect of the TGase 2 expression on the basis of its biochemical properties 16) . It is necessary to study another candidate factor associated with TGase 2 expression. Cytokines would be the plausible candidates of effectors. Many reports demonstrated the differential expression of cytokines from the different source of transformed SCCs and cancer tissues [17] [18] [19] [20] [21] . The investigation of TGase 2 expression in the various lung carcinoma cell lines 17) and in the SCCs 22) showed that the level of these enzymes derived from cell line to cell line. This might be due to the differential expression of cytokines. Much less is known about the relationship between TGase 2 and cytokines in salivary gland tumors. Tumor necrosis factor-α (TNF-α) enhanced the growth of the Human acinic cell carcinoma (HACC) line significantly, but there was no evidence of autocrine growth using these growth factors 23) . The HACC cell line has features similar to both acinar and intercalated ductal cells of the salivary gland. Epidermal growth factor and TNF-α are potential growth factors for the HACC cell line 23) . These heterogenity of functions suggested that TGase 2 and cytokines expression might play different roles dependent on the tissue or cell type in which they are expressed. Although no distinct function on the molecular level has been described for TGase 2 expression in SGT cell line. Although the relationships between TGase 2 and cytokines mRNA expression was not examined, this study was the fi rst time that mRNA expression of TGase 2 was described and characterized in adenocarcinoma NOS derived from human salivary gland. Further studies will show that TGase 2 and cytokines can be used as a functional marker for the pathogenesis of salivary gland tumor.
Conclusion
After examining mRNA expression of TGase 2 in SGT cell line compared to other tumor cell lines, it suggested that higher mRNA expression of TGase 2 might play an important role in the pathogenesis of SGT cell line originated from human salivary gland ductal cell.
